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armature. The lines of magnetic force behave in many respects like
the electric current.
There is a magnetic resistance, or reluctance, as it is sometimes
called by preference; that is, all bodies offer a certain resistance to
the passage of the lines of force through them. Iron and steel offer
very much less resistance than any other substances. Air and the
insulating materials that are used in connection with electrical
apparatus offer practically the same magnetic resistance, and,
according to Professor Kapp's measurements, 1400 times that of the
resistance offered by wrought iron or mild steel. The different
qualities of iron and steel offer different resistances, cast iron having
a resistance about twice that of the best wrought iron at the point
of saturation usually adopted. The mild steel that has been intro-
duced for so many purposes within the last twenty-five years, has
practically the same magnetic resistance as the best Swedish wrought
iron. A special form of steel made at Sheffield by Messrs. Hadfield
and others has a rather lower magnetic reluctance than even the
best Swedish iron, while alloys of iron and nickel, and of iron and
manganese, have very high reluctance. For nearly the whole work for
which magnetism is used, excitation is by means of electric currents
passing in wires, coiled round the mass of iron to be magnetized;
and there is a definite relation between the strength of the current
passing in the wires, the number of times they pass round the body
to be magnetized, or the number of ampere turns, as it is usual to
express it, and the number of lines of force created in any electro-
magnetic system with any given magnetic reluctance. The number
of ampere turns is sometimes called the magneto-motive force, and
it bears the same relation to the magnetic reluctance, made up of the
resistance offered by the iron of the field magnets, etc., of the system,
and the air spaces, as the electrical pressure does to the resistance
offered by conductors and insulators to the passage of electricity.
What is known as magnetic permeability is the ratio between
the magnetic flux density, the number of lines of magnetic force per
square inch, or per square centimetre, when a metal is present, and
that when only air is present, and this ratio is expressed by the
Greek letter p. It is usual to express a flux density that would be
produced in air with a given number of ampere turns by the letter
H, the number that is produced in a given specimen of iron by
the letter B, and the ratio between B and H, which expresses the
relative permeability of the specimen, by the Greek letter /j. The
permeability varies from 0*999 for bismuth up to 4000 for special
qualities of Swedish iron and magnetic steel.
In the dynamo, and in every electro-magnetic apparatus, there
is a magnetic circuit, built up of the iron cores of the electro-
magnets, the iron yoke connecting them at the back, and the